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(57)Abstract: 

PURPOSE: To reduce contrast of moire produced through overlap 
of plural screens when screen rotation is employed to form a color 
image. 

CONSTITUTION: A color image signal from a D/A converter 1 and a 
triangle wave signal from a triangle waveform generator 2 are 
compared by a comparator 3, from which a pulse width modulation 
signal being a dot signal is generated. Then a phase of a dot 
reference clock fed to the triangle waveform generator 2 is shifted 
for each line and an initial phase of the dot reference clock is made 
different from each color. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the multi-colored picture image formation equipment which processes two or more color image 
data, and forms a multi-colored picture image An input means to input the color image data decomposed for 
every color, and an inputted screen include-angle setting means to set up a screen include angle for said 
every color, Multi-colored picture image formation equipment which is equipped with a phase contrast grant 
means to give phase contrast to the initial phase of each of said colors on horizontal-scanning Rhine, and 
forms a multi-colored picture image based on said screen include-angle setting means and said phase 
contrast grant means. 

[Claim 2] In the multi-colored picture image formation equipment which processes two or more color image 
data, and forms a multi-colored picture image An input means to input the color image data decomposed for 
every color, and an inputted screen include-angle setting means to set up a screen include angle for said 
every color, Multi-colored picture image formation equipment which is equipped with a phase contrast grant 
means to give phase contrast to the initial phase of each of said colors on horizontal-scanning Rhine for 
every page, and forms a multi-colored picture image based on said screen include-angle setting means and 
said phase contrast grant means. 

[Claim 3] In the multi-colored picture image formation equipment which processes two or more color image 
data, and forms a multi-colored picture image An input means to input the color image data decomposed for 
every color, and an inputted screen include-angle setting means to set up a screen include angle for said 
every color, Multi-colored picture image formation equipment which is equipped with a phase contrast grant 
means which forms a multi-colored picture image to give phase contrast to the initial phase of each of said 
colors on horizontal-scanning Rhine for every image unit, and forms a multi-colored picture image based on 
said screen include-angle setting means and said phase contrast grant means. 

[Claim 4] The multi-colored picture image formation approach which forms a multi-colored picture image 
based on said screen include angle and said phase contrast after setting up a screen include angle to the 
color image data inputted by decomposing for every color in the multi-colored picture image formation 
equipment which processes two or more color image data, and forms a multi-colored picture image, 
respectively and giving phase contrast to the initial phase of each of said colors on horizontal-scanning 
Rhine. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention reduces the moire generated when the screen include angle which is 
different in each color especially is given about multi-colored picture image formation equipments, such as 
an electrophotography type color printer / copying machine which piles up two or more colors and forms a 
color picture, and relates to the multi-colored picture image formation equipment which can offer the color 
picture of high quality. 
[0002] 

[Description of the Prior Art] For example, in an electro-photographic printer/copying machine, in order to 
reproduce halftone, halftone dot printing is used, and multi-gradation concentration is reproduced equivalent 
by changing the area of a halftone dot. In order to perform this halftone dot printing, the screen generally 
generated electronically is used. Moreover, in the electrophotography type color printer / copying machine 
which piles up two or more colors and forms a color picture, although a screen is set up for every color, in 
order to make it the halftone dot image of each color not lap at this time, the screen include angle is 
changed for every color. That is, screen rotation is applied. 

[0003] The conventional technique in the case of applying screen rotation with an electrophotography type 
color printer / copying machine is shown in drawing 7 . 

[0004] In the example shown in drawing 7 , 8-bit digital image data is changed into an analog signal by D/A 
converter 1 for every pixel clock, this analog signal is compared with the triangular waveform signal of the 
predetermined period from the triangular waveform generator 2 by the comparator 3, and the Pulse- 
Density-Modulation signal which has the width of face according to the level of an analog signal is 
generated. This Pulse-Density-Modulation signal turns into a halftone dot signal for generating a halftone 
dot 

[0005] In the example shown in drawing 7 , dividing of the pixel clock (refer to drawing 8 (a)) is carried out 
with 1/2 counting^down circuit 4, and a halftone dot reference clock (refer to this drawing (b)) twice the 
period of a pixel clock is generated. The by [ 1/4 periods ] time amount of a halftone dot reference clock is 
shifted for this halftone dot reference clock in a delay circuit 5, and they are the clock TO of four phases, 
T1 , T2, and T3. It makes. 

[0006] In a line counter 7, after a page signal becomes effective, the count of the Rhine signal is begun, and 
it is an output Q1 and Q0. It is made to change cyclically for every line count in order of [0, 0], [0, 1], [1, 0], 
and [1, 1]. The output Q1 of this line counter 7, and Q0 Signal Color which identifies a chrominance signal 
Select 1 Color Select It responds to 0 and a selector circuit 6 is the clock TO of four phases, T1 and T2, 
and T3. One is chosen from inside and it sends to the triangular wave generation machine 2. The phase of a 
triangular wave is shifted for every scan by this, and the screen angle of 63.5 degrees, -63.5 degrees, and 
**45 degrees as shown in drawing 8 and drawing 9 is made. In the case of 63.5 degrees and -63.5 degrees, 
the phase of a triangular wave is shifted 90 degrees for every scan, and, in the case of **45 degrees, the 
phase of a triangular wave is shifted 180 degrees for every scan. It is 90 degrees when not carrying out a 
phase shift. And like drawing 10 and drawing 1 1 , the combination of a color image with these screen angle is 
made so that the core of the halftone dot of each color may be in agreement In drawing 10 (a), the screen 
angle of -63.5 degrees and drawing 1 1 R> 1 (a) show the screen angle of **45 degrees, and, as for the 
screen angle of 63.5 degrees, and drawing 10 (b), drawing 1 1 (b) shows the screen angle of 90 degrees. 
[0007] 
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[Problem(s) to be Solved by the Invention] By the screen rotation in the conventional technique mentioned 
.. above, since the core of the halftone dot of each color is in agreement, the strong moire of the contrast in 
the period whose halftone dot of the piled-up color corresponds like the example of drawing 1 2 occurs. The 
part overwritten as the thick continuous line is moire among drawing. Drawing 1 2 (a) shows the condition 
that the screen angle of 63.5 degrees and -63.5 degrees lapped, and drawing 12 (b) shows the condition that 
the screen angle of **45 more degrees lapped with this. Thus, by the screen rotation of a Prior art, the 
moire of contrast strong against a main scanning direction and parallel has occurred. 

[0008] Since this moire has the frequency component lower than the period of a screen, it becomes easy to 
perceive it in feeling of **, and it causes degradation of image quality. 

[0009] Then, this invention is faced piling up two or more colors using screen rotation, and forming a color 
picture, and aims at reducing the contrast of the moire produced from the superposition of two or more 
screens. 
[0010] 

[Means for Solving the Problem] In the multi-colored picture image formation equipment which this invention 
processes two or more color image data, and forms a multi-colored picture image An input means to input 
the color image data decomposed for every color, and an inputted screen include-angle setting means to set 
up a screen include angle for said every color, It has a phase contrast grant means to give phase contrast 
to the initial phase of each of said colors on horizontal-scanning Rhine, and a multi-colored picture image is 
formed based on said screen include-angle setting means and said phase contrast grant means. 
[0011] 

[Function] While a screen include angle is set up for every color, the initial phase of the reference signal for 
setting up a screen include angle is shifted for every scan. The core of the halftone dot for every color 
coming to separate equally, and the halftone dot image of each color lapping by this, and becoming moire is 
prevented. 
[0012] 

[Example] Drawing 1 is the block diagram showing the example of the multi-colored picture image formation 
equipment of this invention. In addition, the same sign is given to the conventional multi-colored picture 
image formation equipment shown in drawing 7 , and a corresponding part. 

[0013] In the example shown in drawing 1 , 8-bit digital image data is changed into an analog signal by D/A 
converter 1 for every pixel clock, this analog signal is compared with the triangular waveform signal of the 
predetermined period from the triangular waveform generator 2 by the comparator 3, and the Pulse- 
Density-Modulation signal which has the width of face according to the level of an analog signal is 
generated. This Pulse-Density-Modulation signal turns into a halftone dot signal for generating a halftone 
dot Moreover, dividing of the pixel clock (refer to drawing 2 (a)) is carried out with 1/2 counting-down 
circuit 4, and a halftone dot reference clock (refer to drawing 2 (b)) twice the period of a pixel clock is 
generated. 

[0014] this example — setting — a delay circuit 15 — it is — every [ of one period of a halftone dot 
reference clock / 8 / 1/] — an hour — shifting — the clock TO of eight phases, T1, T2, and .. T6 and T7 
(refer to drawing 2 (c) - (j)) are made. 

[0015] In a line counter 7, after a page signal becomes effective, the count of the Rhine signal is begun, and 
it is an output Q1 and Q0. It is made to change cyclically for every line count in order of [0, 0], [0, 1], [1, 0], 
and [1, 1], the output Q1 of this line counter 7, and Q0 Signal Color which identifies a chrominance signal 
Select 1 and Color Select 0 — responding — a selector circuit 16 — the clock TO of eight phases, T1, T2, 
and T6 and T7 One is chosen from inside and it sends to the triangular wave generation machine 2. 
[0016] When TO (refer to drawing 3 (a)) is always chosen at the time of a 90-degree halftone dot and it 
gives the include angle of 63.5 degrees, -63.5 degrees, and **45 degrees Whenever a line counter 7 counts 
the Rhine signal, they are T1, T7, T5, and T3 (63.5 degrees). The clock is chosen in order of refer to this 
drawing (b), T7, T1, T3, T5 (refer to this drawing (c) -63.5 degrees), T2, T6, and T2 and T6 (refer to this 
drawing (d) **45 degrees). The situation when putting two colors of 63.5 degrees and -63.5 degrees on 
drawing 4 is shown, and the situation when putting three colors of **-45 degrees on drawing 5 -63.5 
degrees 63.5 degrees is shown. 

[0017] Since according to this example shift hours are set up so that the core of the halftone dot for every 
color may separate equally in case the phase of a triangular wave signal is shifted for every scan, it is lost 
that a halftone dot is lapped and formed in the same location. Therefore, it is prevented that the moire of 
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strong contrast arises and' it can improve the image quality of an output image. 
, [0018] Next, the relation between a screen angle and each color is explained. 

[0019] Generally, four colors of yellow, a Magenta, cyanogen, and black are used, screen ** which is 
different in each color is assigned in color picture formation equipment, and the full color image is 
reproduced by piling up the halftone dot image of each color. In this case, the moire in the secondary color 
and the Miyoshi color which are reproduced by compounding yellow, a Magenta, and cyanogen is 
conspicuous. Although 18.5 degrees has got used to 63.5 degrees and -63.5 degrees **45 degrees, 
respectively, it is separated 26.5 degrees to 63.5 degrees and -63.5 degrees, respectively 90 degrees. Then, 
**45 degrees is assigned to black and 90 degrees, 63.5 degrees, and -63.5 degrees are assigned to yellow, a 
Magenta, and cyanogen. Thereby, since the screen angle of yellow, a Magenta, and the halftone dot image of 
cyanogen will cross at a mutual comparatively big include angle, its rate that the halftone dot image of each 
color laps decreases, and it can prevent the moire in a secondary color and the Miyoshi color. 
[0020] Moreover, according to this example, since the lap of a toner is lost in few highlights fields of the 
amount of toners, with the color copying machine of the multiplex copy method which copies the 
development on a photo conductor in a form in piles one by one, the effectiveness that a multiplex imprint in 
severe highlights of image quality evaluation is stabilized is acquired. 

[0021] Moreover, also in the color copying machine of the image-on image process of developing a toner 
image in piles one by one on a photo conductor, since the image after 2 amorous glance does not cover a 
front image in a highlights field, highlights reappearance of secondary and the Miyoshi color is stabilized 
[0022] 

[Effect of the Invention] In this invention, since the shift hours of a halftone dot reference clock are set up 
so that the core of the halftone dot for every color may not lap, it is lost that a halftone dot is lapped and 
formed in the same location. Therefore, it is prevented that the moire of strong contrast arises and it can 
improve the image quality of an output image. 

[0023] Moreover, moire of yellow, a Magenta, the secondary color reproduced with cyanogen, and the 
Miyoshi color can be made into the minimum by setting up the relation between each color and a screen 
angle proper. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of the multi-colored picture image formation 
equipment of this invention. 

[Drawing 2] It is the timing chart which shows relation with the halftone dot reference clock by which the 
phase shift was carried out to the pixel clock. 

[Drawing 3] It is the timing chart which shows the relation between a screen angle and the phase of a 
halftone dot reference clock. 

[Drawing 4] It is the explanatory view showing the dot arrangement in this example at the time of piling up 
the halftone dot image which has the screen angle of 63.5 degrees and -63.5 degrees. 
[Drawing 5] It is the explanatory view showing the dot arrangement in this example at the time of piling up 
the halftone dot image which has the screen angle of 63.5 degrees, -63.5 degrees, and **45 degrees. 
[Drawing 6] It is the explanatory view showing the dot arrangement at the time of choosing each color and 
the relation of a screen angle so that moire of a secondary color and the Miyoshi color may be made into 
the minimum. 

[Drawing 7] It is the block diagram showing conventional multi-colored picture image formation equipment 
[Drawing 8] It is the timing chart which shows the relation between the pixel clock in the case of the screen 
angle of 63.5 degrees and -63.5 degrees, and the triangular wave of each Rhine. 

[Drawing 9] It is the timing chart which shows the relation between the pixel clock in the case of the screen 
angle of **45 degrees, and the triangular wave of each Rhine. 

[Drawing 10] It is the explanatory view showing dot arrangement in case the screen angles in conventional 
multi-colored picture image formation equipment are 63.5 degrees and -63.5 degrees. 

[Drawing 11] It is the explanatory view showing dot arrangement in case the screen angles in conventional 
multi-colored picture image formation equipment are **45 degrees and 90 degrees. 

[Drawing 12] It is the explanatory view showing the generating condition of the moire in conventional multi- 
colored picture image formation equipment 
[Description of Notations] 

1 [ — 5 1/2 counting-down circuit, 15 / — A delay circuit, 6 / — 4to1 selector, 7 / — A line counter, 16 / 
— 8to1 selector ] — AD/A converter, 2 — A triangular waveform generation machine, 3 — A comparator, 
4 
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DRAWINGS 
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[Drawing 2] 
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[Drawing 8] 
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